under the eye of the anatomist who sincerely studies facts that he may draw rigorous deductions, it will eventually afford the complete solution of the important problem which at present occupies us The question has still made great progress, and we are now far removed from the old ideas, which, considering the tooth a bone, would also form a theory of dentification. The doctrine of Rau, Hunter, and Cuvier, which reversed the ossification notions, has been itself long since shaken in England and Germany by the progress of microscopic anatomy ; but with us, where this science has only met with defiance and incredulity, the question of odontogenesis has remained stationary since the ideas of Hunter, revived by Cuvier^ were announced, and around which the school of our day yet rallies the greatest number of anatomists.
We find in the history of odontogenesis four principal doctrines, which we are going to study, successively, to wit:
1st. The doctrine of ossification, or the ancient doctrine, which considers the tooth as a bone, and its formation as a variable ossification.
2nd. The doctrine of secretion, which regards the tooth as the result of an exudation of the pulp, a secreted product, and, according to some authors, inorganic.
3rd. The doctrine of conversion, which supposes that the tooth is formed at the expense of the pulp by a series of transformations of its tissue. This third doctrine differs essentially from the first, with which all the authors confound it, in that they do not consider the tooth as a bone, but as a particular organ of nature, very different from the bone in its structure and mode of development. Among the writers who defend this doctrine, some consider the ivory as resulting from a transformation of only one part of the pulp?the superficial part?while others believe that the totality of the organ is concerned in this formation.
4th. Finally, we have the doctrine of Raschkow, modi-fied in England by Huxley from whom it has received the name of theory of deposition. It considers the ivory and the enamel as produced by special elements, strangers by themselves to the germs which give them birth. We shall adopt the fundamental idea of this doctrine which we propose to designate by the term of doctrine of the development by autogenesis, or the doctrine of autogenesis, (from avtov, and ysvEOts.) the anatomical elements of the tooth develop spontaneously, according to us, (autogenetic generation) from the surface of the germs without direct participation of their tissue.
If we have been able to formularise this doctrine in a scientific and positive manner, we owe it to alternate observation and to the profound theory of the differences which separate constituents from products ; we also owe it partially to a precise knowledge of the different modes of birth of the anatomical elements ; to the notion, in a word, of the differences which separate the genesis of the non-existing element from its reproduction by the aid of pre-existent elements, as this is effected, it is true, by certain cells. All these considerations, inspired moreover, for the most part from the lessons and works of our master M. Ch. Kobin, will be developed hereafter.
The doctrines which we will pass in review on the subject of the development of the ivory, could be applied for the most part to the development of the enamel; perhaps the reproach may be cast upon us that we have not united in the same chapter, the history of the formation of the enamel and that of the dentine.
We "This creative process is beautifully illustrated in the development of the several parts of the dental organs. Thus, the papillae springing up from the primary dental groove are principally composed of nucleated cells, cells capable of producing, by the growth of the contained nuclei, other cells similar in character and in purpose to those from which they have been formed. The dental papillae increase in size by the formation of new cells from those already existing. In a short time the papillae are contained in follicles; still although much increased in size, they are mainly composed of nucleated cells connected by a homogeneous transparent thick fluid, a blastema or plasma. In the base of the papillae, when inclosed in follicles, blood vessels are formed, they, however, are not immediately concerned in the cellular development, but probably by transudation through their coats, furnish the homogeneous plasma which is immediately concerned. In the process of time, the precise period varying in the different teeth, the follicles become sacs.
"The papillae, which is now designated the pulp, assumes the shape of the future tooth, and commences to fulfil the ultimate purpose of its existence, in the formation of dentine. Previous to the development of tooth-substance, the inner surface of the sac becomes separated from the surface of the pulp, the intervening space being occupied by a soft gelatinous granular matter. This is the formative pulp for the development of the enamel. At this stage of dental formation, we have a closed sac containing two formative pulps, one for the development of the dentine, the other for the formation of the enamel; the former in the shape of the crown of the future tooth, the latter forming a cap over the dentinal pulp.
At a later period we have a matrix for the formation of the cementum.
"The dentinal pulp, from its earliest appearance to the time of its transition into dentine, is Hannover says that the human follicle, before the beginning of dentification, is composed of four principal parts:
1st, The germ of the dentine, placed at the bottom of the dental sac ; 2d, The germ of the enamel, placed like a cap above the preceding, and composed exclusively of cells, (enamel cells, adamantine membrane, of some writers ;) 3d, The germ of the cement of stellated and ramified cells (enamel germ) and making a complete envelop of all of the two preceding germs except their base ; the transformation of this germ into cement, takes place by simple ossification ; 4th, The membrana intermedia, a transparent and amorphous membrane, separating the germ of cement from the two other germs of enamel and dentine, so that by its external face it is in contact with the first, whilst the internal covers the two others.
The dentine cells are placed in the midst of amorphous matter without a proper envelop, and are disposed in superimposed layers. These cells, provided with nuclei, are primitively spherical, and are ranged parallel to one another and perpendicular to the surface of the germ. At this stage, the proper parietes of the cell and the nucleus elongate simultaneously, and from long prolongations, which ramifying, anastomosing with the prolongations of the neighboring cells, thus become dental canaliculi; the envelop of these forms their wall, the nucleus forms the cavity {lumen) of the canaliculi. As to the intertubular substance it is nothing more than the amorphous matter which separates the cells. In this condition, the canaliculi and the matter which separates them become impregnated with calcareous matter, and dentification is terminated.
We would remark, in reference to this theory, that the germ of the cement is nothing else than the enamel germ of all the authors, whilst this last organ cannot but be composed by the cells of enamel or the adamantine mem-brane ; moreover, the presence of the menibrana intermedia seems to intervene for the necessities of the description ; for no anatomist has yet noticed such a membrane so situated. Its existence, it is true, renders the intelligence of the development very simple and very complete; the enamel, as we shall see, is covered by a thin amorphous pellicle, according to Hannover, nothing more than his pretended membrana intermedia, subjacent to the enamel. Moreover, we will find that the cement germ of Hannover (enamel germ of writers) follows, by its development, the production of the enamel, and that when this substance is produced, it atrophies and disappears, a circumstance which betrays a certain connection between them;
we think then we cannot attribute the formation of the cement to one organ, the disappearance of which coincides with the achievement of the crown and the beginning of cementous production.
In that which concerns the formation of ivory, Hannover's theory is analogous to that of Owen and Tomes. We think that the elements concerned in the formation of ivory, that is to say, the dentine cells are spontaneously produced by genesis or spontaneous generation at the surface of the dental pulp, which furnishes the material necessary to this production. These 
